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components, the heating temperature of the slab is 
950-1 ,180°C. After hot rolling, the hot finish roiling 
is completed with the final finishing temperature at 
(Ar 3 +100°C) to (Ar 3 +10°C) and the final stand 
draft ^10%. After that, the hot rolled sheet is cooled 
at a cooling velocity ^20°C/sec within 0.5sec and then is 
coiled in a range of 700-350°C. With the combined 
effects of low temperature slab heating, final stand 
high draft rolling and nearest rapid cooling, the 
average particle grain size of final hot rolled sheet is 
refined ^8y.m and then a high level HB of ^80MPa and a 
low room temperature aging effect of ^45MPa are 
realized. 
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(54) HOT ROLLED STEEL SHEET EXCELLENT IN 
BAKING HARDENABILITY AND ROOM 
TEMPERATURE AGING RESISTANCE, AND 
MANUFACTURE OF GALVANIZED SHEET AND 
HOT ROLLED SHEET 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain an excellent hot 
rolled steel sheet with high baking hardenability and 
low room temperature aging effect without performing any 
expensive and special treatment by specifying the 
contents of C and N and average crystal grain size. 

SOLUTION: Content of C is 0.01-0.12wt.% to raise 
baking hardenablility(BH) and that of N is 
0. 0001-0. 01wt.% considering both of press formability 
and BH. At the time of hot rolling of slab with adjusted 
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(57) 

4#f^C t N^rTBS^faBC : 0.01—0. 12wt%, N : 0. 00 




(2) 

1 

[«FFBI#G>ttB] 

ti>C : 0.01—0. 12wt%*5 «fct*N : 0.0001— 0.01wt%&; 

C : 0.01—0. 12wt%. 
Si : 0.003 —0.8 wt%. 

Mn : 0.01 — 1.5 wt% % 10 

P : 0.005 —0. 2 wt% N 

Al : 0.001 —0.2 wt%$o£Tf 

N : 0.0001— 0. 01wt% 

C : 0. 01—0. 12wt%, 
Si : 0.003 —0.8 wt%, 
Mn : 0.01 — 1.5 wt%, 

P : 0.005 —0.2 wt%, 20 
Al : 0.001 —0.2 wt%4o 
N : 0.0001— 0. 01wt% 

^r-a^U #>oTi : 0.001 — 0. 01wt%*5<t XMb : 0.001 
—0. 0lwt%O 5 *>a>feSA/*:*J># < £ t> 1 SSr^W U 

[M*S 5 ] C : 0. 01—0. 12wt%*5 £Z$N : 0. 0001—0. 30 
0lwt%«r£*-*-5fl|;* 7:/Sr* 950—1180^(^1^ U 
*MHftflEffi«, *»tbJLi&«: (Ar 3 +100 - (A 
r. + lOt) , t^^yKUT*: 10%JK±^*f*T"C 

±<^i£*"Wfr*PU 700-350 ^j&ftttH-^Bisr 
[0 0 0 1) 

[0 0 0 2] 

[ o o o 3 J ith&aft&«£ Utt, tf»B*fc:tttt;tttt> 
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»!**SV\b#fi*flflMfctt (BHtt) S:#iJfflLfcatff 

£ (0(;ttf#BH¥6 -192787^« % «fBB¥6-73498-& 
*SBB¥ 7 -268544^«) „ Lj&»L Ztl 
■boft»^J:oT#6ti4«tfaffi:S[ (BHD IS; ffi 

^70 MPaSftJdi-^T. ScO|pI±}&sa**tTV^ 

[0 0 0 4] Jf^flMKfcol^Ttt:, #M3pi-i8 

0917#^«{^ ft±EE®& % 3 8?art«d30TC/sJEJL±COft 
^PitAX* 500 c C^T^T^*Pt-^V^^>^B:iff^^S 

5r £1- J:oTBHftS:iB«)5a«^«**ixTV>5o 

[0 0 0 5] BHfi, @«C J ^@«gN(;iJ:5ai 

tf>i&3£«fl- (170 t:S*) co^i-^b^igfrf Sfcafc, 

BakeHardening £P¥fi;h/rv^ 0 — ;S\ ^MB^f*. ^ 
^^»XBtt(0«i&«*aa^»»LfcR^B*C^H* 

BHSritJD-rttfi, A I tBHt^ft-^tt:^ 
itJni-SfciC), ±a!Lfet*3 9, iSBH - {£A I <D^SL 

[0 0 0 6] £tf>jfiU fflJRA^tttt, f^^a^Jfflt 

[0 0 0 7] L^L*dSfe, ±IB^S«S«-Ctt. Ig 
ia^^^^^v>5XS^i^fc^^/i-^-«)(c^^ 

[0 0 0 8] 

h»4:*5»9J<Z>40.31*SrjKK4:^:-rb-C, 80 MPa^Lh 

t^^^m^^BHA^m^-r^tm^, aim 45MPa» 
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mt$<D£ 0 *a^»»flS-ef*, ^OBHW lOOMPa 
[0 0 0 9] 

[ooio] ^^^^^m^^ 

01—0. 12wt%*3j:I/N : 0. 0001—0. 01wt%£^^ b. b 

[0011] 2. _tf5l Cl^T, fliffi^>^^mjBKdS, 
C : 0. 01—0. 12wt%, Si : 0. 003 —0. 8 wt%. Mn : 0. 01 

— 1. 5 wt%, P : 0. 005 —0. 2 wt%, Al : 0. 001 —0. 2 
wt%3o£U?N : 0.0001— 0.01wt%£r^f U JSftSteJIK 

[0 0 12] 3. ±fElfc*3<^T\ mWomft&fiLifr. 
C : 0. 01—0. 12wt%, Si : 0. 003 —0. 8 wt%„ Mn : 0. 01 

— 1. 5 wt%, P : 0. 005 —0. 2 wt%, Al : 0. 001 —0. 2 
wto/o^Jzt/N : 0. 0001— 0.01wt%^r^^fL, ;$>oTi : 0. 
001 — 0. 01wt%*3j:t/Nb : 0. 001 — 0. 01wt%<£> 5 h 

[0 0 13] 4. ±ISl, 2*fcte3fc:^T, IRtfifl! 

[0 0 14] 5. C : 0.01— 0. 12wt%*5j:LKN : 0. 00 
01— 0.01wt%^^^i--5S3^^^^, 950—1180^^0 
JRU *HH«£EjE«. ftftttJtiW: (Ar,+ 100 t) 

— (An+lOt) , ft»^^^KEET* : 10%aJiC5* 
<tT-C«kratt±JfBEiSS:»Tb, *0>« 0.5^^20 
t7s«±Oiitf-C*fr*PU 700 -350 t^^i^t 

si 5 ^ k k~tz> mHmik&is x &m&mmi9Ai\z 

[0 0 15] 
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fcHR«*Ko^TR91i-5o C:0.04wt% N 
Si : 0. 07wt%, Mn : 0. 9 wt%, P : 0. 04wt% N Al : 0. 04 

Owt %%>£zjn : 0.0O4Owt%Sr&*u mUtemKtt)^ 

t, ng&m.8L<Dm&z>?&mmmk^ mmm^y^^^c 

¥-%3l8L&i>*3 nm SlTlZftZk, AI*fi{g;<, ^oB 

10 Hfl:^* bv i^^ o 

[0 0 16] JbfECD3gftt3\ *«M«l^<BMSttfcfc^ 

[0 0 17] ft*3, -^oMigX^(c:J:or^LfcB 

1000— 1300*2 {;:?? Mm LTd^ bftJBEffi*3 <£ tMt_h 
OTE^O 2 gk|«<D!R!H£EK J: o T«J6 S nfcfffcM£W£ 

[0018] sit, ztD&m&Mrfctibfrum-tZo * 

30 SrSSJSbT^tUi. %^^a<D^MMJimm^irti\c t> 
C : 0. 01—0. 12wt% 

9 . -a =fir*5&so. oiwt% K\s^k &m k-tz c » 

i", —^0. 12wt%*fi^T#4^jSSSni--5 tB3RI*-fe7« 
T% C*tt0. 01—0. 12wt% (ff * U< ttO. 02wt%£JUL) 
40 [ 0 0 1 9 ] N : 0. 0001—0. 01wt% 

icW^{-Sffl-r^o ^r^fc^i^fi, it 0.000 lwt 

%<Z)-&#S:iK>ffii:i-5^, 0. oiwt%Srffl^T*i^*r 
1r&k^\t.yy p i'*f&ftm<?>1&T$:m<(DT^ 0.0001- 
0. 01wt%»* U < 1*0. 0020—0. 0070wt%O®Si^|5S^ L 

Sr^N 5> H L5I V 7 y — N fi^O. 0020—0. 0070wt 
50 ^eiftsa^NSr-g'^r^-tirS^tdsaSbv^ irv^p^ 
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ft, y V -NiR 0020wt%{;if&^ft^ffiMlft^B H 
fij&MET«*irft*K -^0.0070wt%^Sx^ t^u^ 

[0020] «±, *S*»tfc5Ci:Ni;:o^tRM 

So 

Si : 0. 003 —0. 8 wt% 

Sihi\ AiSrSfiifc-t-Sfe^i^jgaaSJPS^SdS, 0.003wt 
%|ciS6fc*v^fc*(^as*pa!i*^g:L<, 0. 8wt%&: 10 
ffl*Si:#W3ffiT«:fflS, LT-h#ft 
j£^tfc£*«^#ftVv^"C, 0.003—0.8 wt%g*i&S£f 

[0 0 2 1] Mn : 0. 01 — 1. 5 wt% 

1. 5wt%*je^.S fc^ttOlSTSrffl < <^T% 0. 01—1. 
[0 0 2 2] P : 0. 005 —0. 2 wt% 

Pf3\ «!S:Sft<b*^5fcJe)jgfl:jR*P**t5^, 0. 005wt 20 
%^fSfe^V^-?:^)^P^^^L< , — # 0.2wt%^r 
j@ A. 6 i-filW L T^#fiJ^t^ 5 1 # fi r -T IS 0 1 ft 
<5cDt\ 0.005%— 0.2 wt%sards»jg-es>5 0 

[ 0 0 2 3 ] Al : 0. 001 —0. 2 wt% 
Alt*. ««^«!5e_tJIttK7C*i UTWSbJ-S^-i-S^. 

o. ooiwt%(-iMf'ft^i ^^p^jJIU-^. l 

0.2wt%Srffix.T#*Jr^*Pbrt>-?:*vJK±(^ 
a*teS«>i"> £pL5*ffitt#t*^*1i:5^"e, A1<Z> 
-a^Ste 0.001—0.2 wt%Sff^Sfi : jS"efc5o il^fi<£> 
g^Ni (iNf-ffffiNl) <Z>*«S:%ift"r5i:, «t 30 

9» * l^flfilfflteO. 01—0. 05wt%Xfc£ o 

[0 0 2 4] 

Ti : 0.001 — 0. 01wt%, Nb : 0.001 — 0. 01wt% 
Ti*3«tt^Nbtev^ixfc, C, N, s fcKft • • S£ft 

^ti?frmm& o.ooiwt%*iK*etta*iS s +»T? 

ft< . — *0.0iwt% J: <9^< ft* £«f+«<tld#S«H 
®C, NftS:fflt(ft"t?#ft< ftSo «^t, m?><Z>7G* 
tt, .JRUgffi-CH*c*5J:WN*^a*^aSi"5 0.001 
— 0.01wt% L< tt 0.001— 0.005 wt%) ©ffilt 40 

[0025] r<z>*M(^^^pa^ig^fe^*^ov^Tlft 

JBWBE«^«-t-5o ^7^JP«Ha*tt. 9 

50— U80X:k't'Z>&&i>*t>&o t^^<0}^ mWtMM^ 

fcJ:tJ«Wa»o^ffi^SftSri:j&5#^e>*u 50 
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6 0 — ;&\ *P3»ift«^ 950^*W"m, aM7^f^ 
flwAlSfj&s** < ftotI*±S«)tWll:45o J: 9 
»*UV^7^*Pl»?a*tt, 950-1100^X^^0 ft 

&\ ^7^*PS!att, #Jta>^«aPiKU i&fr^?)<iOB*P 
*fc>ftv\> 

[0 0 2 6] SWHJEEf*, ttJEffii^J:oTiSSftJ?S^ 
PSLfcgL *mt±M* : (Ar 3 +100 - (Ar 3 
+ 10TC) . ft»^^ VKJET* : 10%6A±O*f4 : T"ea& 

«»ttjiia*ds (Ar 3 +ioo =0 *m7LZ>tmmm 

<, — # (Ar.+ lOt:) SrTIU5i:«ff^i-tofeS^ 

Sriirict?tftv^feT-*>So J:0#*L^ft*Hfc±J&« 
KJ\ (Ai^Ot:) — (Ar,+ 10t:) -e£>£ 0 * 

fb&^/sES^ftv^-e, ft^*^ KoBET*teio%K 

[0 0 2 7] ±|E<Z>tt±J±M^T@C, ^^Wtfi, 0. 

lafiL^fflfaSrJS-r-iri&sSKTfcSo cote, ^ 

H!*&* -e<3D^36S 0. 5#£rj@x.*: 9 , *&*Pi£*J&S20 < t/s 

-C£ftV\&>fc-T?fc5o 

[0 0 2 8] B2I:, tt±£EjE*£T«, «L»S:BB*&-rs 

*-e(z>WFPflt BHitj«tt;A i mt<Dmm^o^^xm-< 

< n i: ft U^BH««>»acoiPi ±4:135- 5 e 
[0 0 2 9] tfc0 3iat #»9*^<^¥^#*Pi&K 

iBHtfcirjfA i mtcomm^^^xm^tci^^^ 
-To raia^e>^e>^ftj:5i-, ¥^a^^2o°c/s^ 

[0 0 3 0] OV^\ 700—350 0 C<^?^*®ia"e^Si 

6 0 «»f9?fl«S:±fa^ttia^R^Lfca*«, 7oot: 

Xfe^ 0 0.5-3%gtf(^P«i±M4rtSi~- t 

BHS:i««>5j&'e*flJ"efe5o 
[0 0 3 1 ] ^±iE-</c^^«9. (Sffl^7^*P»i. 
^ ^ ^ KSSflETlEjBi* J: I^ttiS^ i: v ^ 5 Hfi-ft^^j 

BHjl^j;(; 45MPaaTt^^9«lttfc(B:A Itt^WitT 
[0 0 3 2] ^< UtftbnfcSRfiWWi, 
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[0 0 3 3] 

C : 0. 04wt%, Si : 0. 07wt%. Mn : 0. 9 wt%, P : 0. 04 
wt°/ 0> Al : 0. 040wt %&£rjN : 0. 0040wt%£r*a^f U 
aSRSf±HKWi-Fe(DjB^£^*Sfl!^9^ (Ar 3 =872 
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*s j;u*#& *) urn \z.mt£&xtkmt£±&m*m 

ItteH : 2.0 nw<Dmmm&t Lfc 0 -^<7>f£ 1 

&!>fc 0 Mill 7.5 %<D^tf^m. 100 ^^30 

5>rainnaufccD*>, s5i«9§rfTV\ BS&iiu^ftift^* 

[0 0 3 4] 

[*1] 



[0 0 3 5] 
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fct±ESS 
CC> 




<s) 
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CC) 


* * 
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1050 


910 


15 


0. 19 


24 


620 
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it 


// 


tl 


0.31 
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590 


it 


C 


•t* 


/j 
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0.44 


46 


570 
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II 


fj 


ft 


0,71 


40 


550 
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/I 


tt 


it 


y i oo 


38 


580 




F 






it 


0. 31 


17 
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0. 40 
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580 
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It 


860 


it 
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990 


it 
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tt 
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K 


1050 




5 


0.30 
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600 
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Y S 
(MPa) 


T S 
(HPa) 


B Hfi 

(MPa) 


A I fi 

(MPa) 


( tt m) 


at m 
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287 


373 


98 


36 
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281 
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ti 
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271 
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it 
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[o o 3 6] m2fabWbfa%£?\c, 

TT'fcot, BH^84MPa, A I ^ 36 MPa t^^O Mfrlti 

[0 0 3 7] MM&i 2 
ti<D*b, 40nnn£-C&J£jffiU O^T*tS^tt±M : 900 

f^^yKJIT? : io%, «L»ffl*6*"t?^«FM : 

0.31g\ ¥*&»SJii* : 33*t;/s*3J;V#ffi9iaft : 590 
^CO*f*T-e!»rattJiflEjaiS:lfiLTSff : 2.0 rnmcoflfc® * 10 



fco #htlttm&m<D¥'tiB&&1gL&. «ttWteK*C>t* 

«>o# (»o#gf*a : 20 g/m 2 ) 4:lfiLfe«)o#flWE 

IBLfCo ZnCl 2 : 1.5 mol, KC1 : 4. 5 mo 

1 V>m%50X;X*m\<\ mWL2k<*\* 75 A/dm 2 t Lfc 0 

[0 0 3 8] 

[1^3] 











n 






CwlX) 




Ar, 




C 


Si 


Un 


p 


Al 


N 


Ti 


Nb 


ro 


a 


0. 03 


0.01 


0.3 


0.015 


0.032 


0. 0042 


0.004 




850 
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0.04 


0.02 
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0.011 


0.023 


0. 0031 




0. 005 


854 
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0. 14 
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0. 05 


0.008 


0. on 


0. 0045 
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No. 


m 




YS 
OlPa) 


TS 
(MPa) 


BHt 

CMPa) 


A J & 

(UPb) 


(//n ) 


« n 
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a 




306 


397 


81 


33 


7.2 
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b 




313 


408 


88 


35 


6.9 


// 


3 






// 


89 


ft 
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341 


423 


67 


36 


6.4 





[0 0 4 0] S4lOTbfci:J3l9 N r<7>*Mtrt¥v^#6) 
g^8/imaKfcot, BH^81 MPa, A I ^35 MPa 

[0 0 4 1] 

iKV^frfBMkttt 45MPa«T 40MPa^T) 



30 [01] f^Mffl^¥^B B B^^BHg*3i:^A it 

[0 2] tt±JEEi£l*T«* ft»S:BB*&i-5 4-e^«FBBi: 
BHifcj;(;A I *i<Z>Bi«S:*Lfe^5^"e*>So 
[HI 3] #&t>*^¥*&#iPife*£ BH**5J;tfA I 



(7) 



¥rffl¥-l 0-183301 




[1213] 






8H 


Al 




o 


• 




A 


* 1 



20 30 40 SO 



7py f^~- i?<Dfgi£ 

(72) em mmw& mr* -m 



